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mm*) 

[#ffFlif*©$5H3 

[0 0 0 1] 
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^#2 0 0 3-0 5 5 6 4 5 

o 

[0 0 0 2] 

A^fctf^SMB S/ * A JC «fc o T #11 £ ti J: 3 il b T V \ S . 
[0 0 0 3] 

0.4bit/HiT»5W«^*i:. l*©3fe7T>f^-T?«a^«<fcea#*tt»3.2Tbit 
3*£#3M£3fiU8 3 JVC lOGbi t/sT* & & £ b 320<Z>^ -Y > * JVIZ X o 

[0 0 0 4] 

, r©«^,##lC^bTiffS. «tWI»*, ^D7fS4^i«>fl 

gibr-etiSr^^B&^M'rsiii^gt&^'rvN^o 

[0 0 0 5] 
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[0 0 0 6] 

mm &m&: b j: e> a •? & mmi 

3 2 O^^^^^^M-t^^^^A&^^BT^^tSg't^^ 
[0 0 0 7] 

[0 0 0 8] 

b^U _hSBbfe^##^^^^^^ffi v ^^^ v ^S^S^ 

o 

[0 0 0 9] 
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[0010] 

&fj^^3fe«##^2/X5 i Ai:H»^*©^aJ3SSK:-tR* c &«- 3e)&C40Gbit 

[0 0 11] 
[0 0 12] 

(re-amplification, re-shapingfc re-timing, UTVltOSRH B&-t) 
[0013] 

jts&bfeMtfi imm eaicwbrttLcutiioid&K:j:y«fta*iTv^« ae 

uthold et al., Electron. Lett., 38, p. 890, 2002) . 03R^ 
3£&JgV^40Gb/s 1,000,000 km^^lCO VNTIB^S tlT V^„ 
.[0014] 
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[0 0 15] 

160 Gb/sS/^AfcWbTtt. %X4v^*m^&ftU£.i'XTr<U1)m& 
StbTVv-S (Schubert et al., Electron. Lett., 38, p. 903, 2002) „ bfrb 
3<Z)^X^A-e^ *ny*f|ffffi^*£^bTV>&V^C03Ra©£b 

[0 0 16] 

SH^TffcS. 03R<Z>#n h^&SM^^&flOfcW 

[0 0 17] 

£ bT7£f&£*l5V U h> fc^M-TS^^fe-a (Hasegawa and Tappert, Appl 
. Phys. Lett., 23, P.142, 1973) „ i<Z>3M£tCStJ < tfBBMflftMfftt, soliton 
converter 5„ — ofcfc, ^lfft^^tfe3t/^l/^©§ 
B&*B^II3&l|lfCS^ (Mamyshev, EC0C*98, P.475, 1998) 0 Zltl 

^Si^CD^ItriCft^bMamyshev^^^^^^^tlTVNSo n >^ ^ 

[0 0 18] 

|&# (soliton converter) S:ffiVNfcS/X^A||J^^ ITU 4X40Gb/s^tf>10 
,000 km>^3||^#^$tlTV>§ (Dany et al.. Opt. Lett., 25, p. 793, 2000) 
o ^# (Mamyshev:7W , ;i'#) »f&£& b fcLeutholdP, ©1,000, 000 km>£j£]&tC?SM 
Stl»TV%-5 (Leuthold et al., Electron. Lett., 38, p. 890, 2002) „ 
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^ #2003-055645 ^ 

&S9a£faM$*lTVA^ ($t^&V^£®J#Dany et al., ECOC'01, We.P.45, 
2001-£&£) o #IC> soliton converter"? VU h >3&Jil£:ft-1-£$tW*if* 
(Kubota et al., J. Opt. Soc. Am. B, 16, p. 2223, 1999) ^ 

[0 0 19] 

, }fclocal oscillator (^LO) il^i^^S) <D&*B£--gfc3-e:3 *><Z>"e&<5 0 
[0 0 2 0] 

afc^W «^.«E33fe?ftM-& (f°i» r wave mixing: FWM) 
tr/*-f l^^M&^jfe;!/ — ^— (nonlinear optical loop mirror: NOLM) , 

[0 0 2 1] 
[0 0 2 2] 
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& tsffi -r * i i: k: j: o t i6o ghz & ®a. * mmmft *sm te&mmmftmm s n 
s„ M±<D&oteftn^&vz&m&m^zH^£mmm*oi>tica\ phase io 

eked loop (OPLL) h^tlSo JgfiWC, N0LM5:#I V^T2^CDLD;fr» tbCDfcf— h^il 
Mm^ft<nmM*M£Z£\Z&&VUv?mB-&^'£ft>''C^Z (Bigo et al 
., US6,239,893 Bl) „ 
[0 0 2 3] 

[0 0 2 4] 

Lfrls -tia^ffi (Bigo et al., US6,239,893 Bl) CD «fc O JCNOLM&JgV* 
.£> t0PLL;i/-^^>R^ 3&*»Kl0PLL»f^«*«iWKS ftT b * ? . 

t.o>-7t4 AMRfctfMM £ & 3 5 . 7r-f A &$gRft^ 5 3 i: Jc j: y , 
£9t * n v * ^ * # WIB £ & & o 

[0 0 2 5] 

£ £ T* Bu 3ft 7 r -f ^G>*»^»* b fc3fex >f v & * FWM £ 

[0 0 2 6] 
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[0 0 2 7] 
[0 0 2 8] 

y ^ tea u fcia?gK:s&i?* & (2) 3% a°;vx^ a ybn&ft&z&m-* & 

So 

[0 0 2 9] 
[0 0 3 0] 

mmT-%>z> (0 3 9 (b)> „ 

[0 0 3 1] 
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#?fV-^jytr j $ J mWL$kW7T'4rt*:m^tt& (Leeet al., OFC2001, PD30 
-1, 2001& JctfSchubertet al., Electron. Lett., 38, p. 903, 2002) -e&*K 
^©M^xEm^SJC^r-f A$:«V^§^ (jg3l©fg£&Nakatsuka et al., Ph 
ys. Rev. Lett., 47, p. 910, 1981) 
[0 0 3 2] 

[0 0 3 3] 

plified spontaneous emit ion light: ASE) ^J38&C. HWli^^^ £ 

[0 0 3 4] 

[0 0 3 5] 

Sfeyy bXgafeti, fl^V^ifcSL (stimulated Raman scattering: SRS) {C 
ioTVU h>^^fUlCS/7 h^-^^ (soliton self -frequency shift: 
SSFS) a^^r^tlTV^ (Mitschke and Moll enauer, Opt. Lett., 11, p. 659, 
1986) o ZL(D^M\%. VU h>0«W;WW2^TVNT%££#So d<Z><g:Jt£ 

tlTV^S <ffgg2001-109024#) „ ^0if MI*S@4 0(a) 



9 



ffiSE# 2003-3047137 



#2003—05564 5 



[0 0 3 6] 

itlttWWHR? r4 (anomalous-dispersion fiber: ADF) ilM? 4 
b&Zo 04 0 (b) JCaVT <fc 3 tm^&fr £ ^ £ 3£ V U h^^ADFlCA*^ 
^^O^H.^V'J h^^^SRSlCioTSSFSf 5- 

^1*1^^7 h i^w^tfes. tot, ^7h«©y'J>>*^» 

£%Bfc5£t-5-£#«ttgt&£ (04O(b)T3B) , 
[0 0 3 7] 

He, ssFS©ffl»K:*oTte-33fe&ffi3a> 

[0 0 3 8] 
[0 0 3 9] 

5. 

[0 0 4 0] 

[A(S & S & © 

1 0 ffilE^ 2003-3047137 
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) . 

[0 0 4 1] 

[0 0 4 2] 

[0 0 4 3] 

3C4) . 
[0 0 4 4] 

[0 0 4 5] 
[0 0 4 6] 
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[0 0 4 7] 
[0 0 4 8] 

[0 0 4 9] 
[0 0 5 0] 
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[0 0 5 1] 

ttft ****** fclUti?)®^ fc**#ffift©tf r **Hfc**.T*<ft'*S r t 
[0 0 5 2] 

Mil 8tt, -oCDAJfriK- h 8 a fc««fc(Z>ffli*jtf- ht^fU 3©Atf 
[0 0 5 3] 

-^^S l 0 «u *R<0A##- h t-ooffiM- MOat&fl 
, £<Z>ffit>hK- h 1 0 a letter >f ^6#**3*iTV*S. #A*hK- hfc/f 

[0 0 5 4] 

^, FBG (Fiber Bragg Grating) M^WtC<k U 

[0 0 5 5] 

Mif 8 t-^^ttl 0 fcOWKltt, *«©3fe»l 2 r 1 2 2 , 1 2 3 , - 
1 2 n #@tfT£>K #3fe*l 2 r 1 2 2 , 1 2 3 , - 1 2 n <0HS»tt. ^M^S 
_ 8 ©fflit>K- h 1 0<Z>Af<htf- MC;gM$*lTV^ 0 

[0 0 5 6] 
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Kit. ftmmmswfrbmiz. «h>a*-^ i 3 ytm^n&mmi s (j^ 

[0 0 5 7] 

H£S/X^A 1 K&^Xte, 3fe»12 r 1 2 2 , 1 2 3> -12 n ffi^, if© 
^ic_hiBbfe«n>A-^t 1 3&tm£^gl 5 £fr£VNe>/&&co 
VnT&> #^12^ 1 2 £> 1 2 3 , - 1 2 n &fiitSff3 l 6^ r X ^ X 3 

[0 0 5 8] 

#^5^1 2 r 1 2 2 , 1 2 3 . - 1 2 n te, M*.fc£, i/>m-K77-fA- 

«fc y , r t &nm&mm&&mmm® 1 

[0 0 5 9] 
[0 0 6 0] 

[0 0 6 1] 
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feffltfeot, &M<omm<m & mmom^m^ t mytmmi- s mm & m l x 

V^S. 
[0 0 6 2] 

mm^yrt-* 1 3 •fr*>mMznfc.m^ftz< 1 te> mmuwmm^i 2 a & 

[0 0 6 3] 

^3K$U4&#;**1£. 

[0 0 6 4] 

fcfc, MM^MSMJ^l 2 a &«J8LfcV^#K:i4, ««3>7t-4f 1 3 H 
[0 0 6 5] 

1 3 tg4if 1 5 h©^©^S&l 2 1 #«8MR#S# 
$Rl 2 aT*l±^V^^rl?$>oT*)> dCD^S&l 2 1 ©«JB«f#JR#^**bWU 

[0 0 6 6] 
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[0 0 6 7] 

2 2 . 1 2 3 , -1 2 n S:€lbttfcif^^2' *3^ * n *>**l^*lSVNjcM 

0 a^e>ffilif$i±So 
[0 0 6 8] 

[0 0 6 9] 

3fe^ r * 2 , *. 3 , - x n {c^tg-rso 

[0 0 7 0] 
[0 0 7 1] 
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o h v> e. d .y . 

[0 0 7 2] 

[0 0 7 3] • 
[0 0 7 4] 

r H & < $ *i -5 T% ^M^S^m^C-r^M X^IC ioTWKSftSifc^ 
-£<z>fe#). n^s/^T-Ai&tf^j*AK:J:*i«, © 
#^©^^SS:40Gbit/s$:^T^&Sri:^«rtg^fey, 

So 

[0 0 7 5] 

D^H£S|2 1 ^Ufc^BfofefSg 2 3 £^fr„ 
[0 0 7 6] 
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gn, &*B£ttB 19, 9xiv9 n&mm 2 1 jttftHtftaK* 2 3 <z>n*r 

[0 0 7 7] 

rrT% 4MBM1 7tt«*b;MWft*:tt*U «WlftWil9ttit» 
©«5tS4U ?n^?S4llt2 lttiWf o^S4S^^ 

[0 0 7 8] 

[0 0 7 9] 
[0 0 8 0] 

[0 0 8 1] 
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[0 0 8 2] 

^Dymif2Ht W3lfflilbt, Mill XPMfKttF 
W M £ 3pJ M -t -5 =fe © # & &f £ *x & = 

%4if 2 5 )tfli#f2 7MKW2 9 IC J: U^J«{C^fbTM#^ 
7, 3 9 il£-fiS;tTVN<5 0 i0^nymif2 1(t IW^r-f 

A3 5^e>©«^©^y ^R5iti-sr-f 1 fc, }6^;t/#-4 3 £ 

[0 0 8 3] 

»«l4 9iiMi§. r©^n^S4if2 ltc^VNTii, 

^K4 9 ICAttUfeM-^-^^ FWM&^T^B^t&S^fc^ft^*^ 

Hu WDMA^7 5 1 SrMv>TM«^lci:oT#6>tlfe«#3 , 6il^liStuSa 
[0 0 8 4] 

ti£tyfi|0g^5&jKK4 9 cptC£tt§XPM^FWM£^JJBbTM#3fc&C#bT ? D 
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# 



[0 0 8 5] 

m-k. mm%mh< immftomym tm^ytomytm ttfm^z^mz&z <t 

[0 0 8 6] 

b < & S C £f UJB i" & =fe> © #a -5 = 
[0 0 8 7] 

[0 0 8 8] 

IS50D#^ei 9lC*5V>Tte, JfiPS^*l 7 a T*3&g#Mfftf> tlZMg-^tf 
[0 0 8 9] 

#Jj*bfc%<Z>#&5. rcD$tf§M?£3ggl 9teU ifipg^«l 7 ail, 
if 5 6t, 5 5 i&S^#ISI55 7 h^feJtJ&^TV^o 

. ® 5 £ mffi £>M ST* > ffipg^g 1 7 a MM^/ft DTfEfi£ *l£o 
[0 0 9 0] 
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[0 0 9 1] 
[0 0 9 2] 
[0 0 9 3] 

• 5 7 ICtt, ^Haafe^ateRfcLT, «*.tfFWM, XPM%b<tt 

SPM&SflIMt«ti©^*5. rtl^©e>t>, FWM3gb<&XPM£ffiVN£=fo 

^4gf l 9 ^©ffif'HKIic^ny *H£$!S2 l IWt«Mtt 

[0 0 9 4] 

A £. % 7 J A # - JC J: o T#^f & 2. i$X* £.5 . 

±^bfe<ke>JC t^£Sfil 9KJ:5m#3fc©&?§m£*a.3lte, 115 3 
„ 5 6, 3 5, 4 9*Cfe»6SPM, XPM, FWM, y'Jh^^tfSC 
^©#N£^3fe^^&#JMbTV>.S, -ebt> XPMtFWM^JMUfe^S 

W^b<«S6@3 l 6©^aM2 5, 4 5*e)lB»bfeI 
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y XPM^U<ttFWMS:^Sf5. 
[0 0 9 5] 

[0 0 9 6] 
[0 0 9 7] 

mm (wm&wtzfu7T4fr) zmmLf-ftrtfrxytm. yrj^&mmmz 

[0 0 9 8] 
[0 0 9 9] 
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[0 10 0] 

[0 10 1] 

[0 10 2] 
[0 10 3] 

Z.CDm^tWmi ltt, Al^bfc«#3 , 6S:^®^SV^^Ciff^t•S2o<D^3 l & 
^f^TVM,. fit, i*l&«3fe^«*?7 9 £-&&»8 1 ^©WKltt, 2o 

[0 10 4] 

fcfifefc©-^ -#©«3fett, B9**WT?35%bfcJ:'5K:*lifi:W3!fc«3'fiTif©* 
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[0 10 5] 

oT, M^^7 1 7 -f - fflf 1 5 fc«)Ot 3^M7 

[0 10 6] 

yt&tim&x&v. -e©e>t>-*^©3 , 6i^iciix/2M^8 3*^#$ti, fa^ 

o 

[0 10 7] 

^-rs^i5^7 7#me3*iTVN£ 0 7 7 ^ 

TV^ D -£LT, 3>t^-#^e>&<5W3B7 5tt, ^m3P 7 3 ©^ffi^ 
3 •etffitSf ilJ&S ^ ^3iS£#J£8 5&^bTf£^ 

[0 10 8] 
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[0 10 9] 

IC^tSftfe®^^ 5, 9 7, 9 9il3!)^^5. i"^*>*>> d 

7 1 JCfcV^TG*, E*R#«9 5, 9 7, 9 9 {C «fc o 8 9 , 9 1, 9 3 & 

[0110] 

^iODfil&S *^tC#ia«^«9 5, 9 7, 9 9<0ififtfc»»t5. bfc 
[0 111] 

[0 112] 

hi o 5^iB*anfc#^ (Hi 3&#flfo jci*, i o sizxmm 

^nt=.m^> inn-bib. «*«*!K:fJiD3nfc^«*T?»&i«Wftffl36««l»* 

[0 113] 
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12 r 12 2 , 12g, ••• 1 2 n JC3fe*IIIB»l 0 5 2>VHf$*V 
K 12 c. - I 2nC^WItil 0 7^aftT^*Mtt, 
[0 114] 

. i o 5 ^«a6«8n«a=i>^-*i3 4:©nK:»«sii, 

8*8fr&»»12 r 1 2 2 , 1 2 3 , -1 2 n ^ibttfcff^3. r * 2 

• •a. n sm3t©ai«^i:«fliufe«, «12 r 1 2 2 , 1 2 3 , - i2 n ^t 

[0115] 
[0 116] 

[0 117] 
[0 1 1 8] 



2 6 



miE# 2003-3047137 



#2003—0 5564 5 



i$M^?&iS&12a, 12b, 1 2 c • • • 1 2 n 5:^11X^111^ 1 0 7 

icAtf-rs.. T*ras#tfe»«» 1 o 7 eM^eit^-i: T?^st 3 =ti & esi 

12b, 12c---12nAtffilf2f5. 
[0 119] 

ifcn^A-* l 3 tSi^ii 5 t:cDra©«i, MStts fc3fe*fl*#i o 5 toy 

m> ytmm&i o 5 1 3 ^©ra, n&mm 5 fcM^t 1 0 

^©r««>oT : fo<fcv> 0 

[0 12 0] 

hum:, *mmKto&m3&tei&iR<Di&&&m&mftn&s/X'?J*io9 < 

J£TF> S^^fAl 0 9 £V>e>) fcatbT^So 
[0121] 

S4S/^Ai 09tt, We-KdHHMMMl 1 o#. ^TXdMMtMl 
0 7 tSSitl 5 £®mfcffirF*ffttfftt&4MftBl 2a, 12b, 12c, 
•••1 2 nfc^#3ttTV^j&#, ©1 3 K^Lfc^i/X^Al 0 3fc^o 

[0 12 2] 
[0 12 3] 
[0 12 4] 

01 5tt, ^^{C^S^4^^«l(Dm«^f!l#fi3 l felf^e/^^Al 1 1 ( 



2003-3047137 



f 

#2 003-0 55645 



[0 12 5] 

^^-u-m i 2 7?*y, it>f>!?-uwu i 2a>mxmK. m 

^>^~U-A1 1 2 ffilf b fei^^fJ#l^©I^ 5: t^^it 5 
fc&(Z>«ift=z 1 1 4 tfMSftT^Sj&lcasv^, 0 3 

[0 12 6] 
[0 12 7] 

bfc^ot, ««>f>4t-U-7<l 1 2lC < fcy^mS^feM^#J#fi3 l 6^llI 
[0128] 

«8a>^-^ l l 4tt, 'ttiftn^-* l l 4 fc, 
> «ft>f >*-y-/tl 1 20ffliif>K- M 1 2 a;fr&ffi#bfc«*&«#«3fe 

km****:*-*-. 

[0 12 9] 

if i/ fc i&*&«0#m3fc & 1" -5 © * *e & < , &.&& , to&&yha>&ft#M £ n& 

So 

[0 13 0] 
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mm^yrt-* i s fc<z>wettfc<, «ftn>A-* i 3 ts^t 1 5^©ra 

&®^fi«WIWl2a, 12b, 12c, ••• 1 2 nfcrfrff U 1^3 

a**««l"0 5 4 — K^*t7— KM$iILTV>£o 
[0131] 

[0 13 2] 

01 6tt, *^lC#S^5|^J6^SI^^«f#S#^?>^^Al 1 6 (fi* 
[0 13 3] 

ZlODS^e/X^Al 1 6fcfc, SV\lC^$tlfe^tS[©^^>^^^ 1 16 a, 
116b, — &-#r&T*V»<5» 

#t^J/^f A 1 16a, 116b, }£{&1 t*&fc>t> 

8 {IOt0-£$^g 1 1 2MiC, -^tl^JU 3fc*-fy^l 18 a, 118 
b, -;K.tfl20a, 12 0b, 4xT V^JBWM** S^^fAH 

All 6 a, 1 1 6 b, -iCfcttS^SIl 2 1 JK^»©^»1 2 g , 12g, -12n 

[0 13 4] 

01 6Citfc^fA 1 1 6lCfcV^te, V* 118atll8bi: 

<Z>fi8#3fe»l 2 2T*!ftRS*U 1 20afcl20b fc©W^»l 2 

4T*^3*lTVN£„ 
[0 13 5] 

Lfc^ot, ^t^>^fAl 16 a, 116b, 1 2 1 %b<& 

®®tui$Mm®.®i 2 aic<j>&< tt» 1 -dcd^^ y^^m^nx^^^tiz 
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[0 13 6] 

-£bT, ^?)#t^rM16a, 116b, 1 2 2, 124 

TSS*rr«5£fcK:<J:y, m^fAl l 6tt£#fcbT;i/-*«MB«Hilia.TV* 

[0 13 7] 

^X-fyf H8a, 118b, ••, % b < 14, ^>f>yf 120a, 
120bte, *M£#0fc*-f ^T?&S<&#«F£bVN 0 ff4S/XfAH6©*a 
^SrR&lh-e^^i:^*^ t^>XfA116a, 116b, -^T^5^5:TO 

[0 13 8] 

T?3doT, Micro-Electro-Mechanical-System (J£AT> MEMS ilV"*^) U 
[0 13 9] 

[0 14 0] 

, %otS4if l 5&#^"r-5^S©tS[&^$ii:S^i:*^^S. 

[0 14 1] 

J^TIC ^^©S^aS (BUMS) tcov%T#^i-« 0 

ana:, ^ig2 o oo-mmmzifc'rm&wvtb&o zaniammzoo 

& % soliton converter 2 0 2, pulse roller 2 0 4, Kerr-shutter 2 0 6-cb 
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T soliton purifier 2 0 8#J6CI2S3*lTflfJ«3*lS. 
[0 14 2] 

fcmz&^Xmt'Z&tc.yb^Z 1 Otfsoliton converter 2 0 2 &C 

P* lse roller204 

feW"??feSm^iC^m^tl§o #±©J:^fc*M&3l©fk Kerr-shutter 2 0 
S48nfci#JtfeJ: UBHMCK:i"*aHC, soliton purifier 2 0 8lCj:oTV 

[0 14 3] 

S£^®2 0 0(£>#J|&&, soliton converter 2 0 2T?&S„ soliton con 

verter2 0 2©HaSffitt, Dany et al.. Opt. Lett., 25, p.793, 2000^, Ma 
tsumoto et al., IEEE Photon. Technol. Lett., 14, p. 319, 2002lCiH^$ tlT 

[0144] 

01 8l*> soliton converter2 0 2©— M$.W~Z%>Z>° soliton converter2 0 

2 &, ^S^ifc^T-^^ (anomalous-dispersion fiber : A D F) 2 1 2 }ft 
!7-f/l,# (band-pass filter: BPF) 2 1 4 ^^3*1.6. A^Stlfc^^ . 
tt*«#ffc:7 7 W A-K*K:ff v^«^«tffia*Mt^tt<Z)ffiSf^MK: «fc >J sol iton- 
iike&^;i/^^jic^ms*v, Hic^7^;v^2 usaatsriiKiJioTyy 

:vS»*38£K:**6#&#-£tt» 01 8lC^"Ti:e.{C, A D F 2 1 2 ©t&ISlCftif 
$Sf§2 1 6 Z&Vft'? * to* 218 

[0 14 5] 

Ml 8 IC^bfesoliton converter 2 0 2©Wlt VU b 
ttSVU h>»*&^*A*H#©*IMi35i«IW«4:«i**^* t »* (Kubota et 
al., J. Opt. Soc. Am. B, 16, p.2223, 1999) . £*U*gtW £#3 V U 
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[0 14 6] 

soliton converter 2 0 2fC£V^, ADF2 1 2<Z>:7 
7-f^*fty'J h>jaJ8©3^Tfc^Sw£jW*b^o ADF212077 

[0 14 7] 

converter 2 0 2 iCi&M^ £ ©soli ton converter 2 0 2 7 T^f A 

*&-ffc77>f/^ : z) #MfcS 3ii0it77^f AlC^f-TSsoliton converter 
mA^;i/^©^M#3i#it (OSNR) h A* A ?-P in <fc# 

ffifcMJtbfco -£<z>M*£®2 o (8)tH2 o (b)ic^ 0 fc*£U y U b 

o - 

[0 14 8] 

02 0 (a) fei^2 0 (b) ^kfc^'S <k?lC, Mft7 7>f;^: zlCfe 
e>"T, £T<Z>soliton converter^C^V^TN«)^t^:^C#V^0SNR^MlS•r§ o b^b 
fc#P>, ADF2 12ffl77-fAW V V b >HJ©<Z> 2 MMUm® 7 7 4 
^»-£G9^fb*>VjN£VNr fctfj^StlTV**. ^©soliton converter© 

aftft^r-f^z^hS^" 1 " 0 " converter 

[0 14 9] 

soliton converter 2 0 2&££&tt2 0 0 ©^^CSBSS ^© 
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&C£o soliton converter 2 0 2 IT*?"* — 7 

[0 15 0] 

£ftfctfeWi*«** single-mode fiber (SMF) IC£ o T^-Y -^^iHS ftfcA 3 
soli ton converter 2 0 2 {CA* U ffi:*r3 ftfc AVI/^M^&M^ 0 

•e <d mttwx <d n ammmj&n a t AC © a# a ? r-p in ^#ffi * a 2 1 tc^-r . 
« ffi * ft 7 -< ;v # a % ffi # £ ft & ^° ^ * *s *<? & £ - 

[0 15 1] 

B2 l J: 3 C A#^-^££*fc*:3i2:fc (SMF^»Stfc 

) p in £^*£i*3c:tCJ: U> A;d©^-v-:^i; (SMF©^) ic^ 

« , Aii**?- zfik&mz? in mmz *ot s ^ t. # °rt& t v> e> z t t* 

feS, ift&lltig»fC^IftJCj:oTaifflUfe*l*«:BI2 2 &c^-t\ 
[0 15 2] 

H2 2©£»Wu A^J/^^^&^U, H2 2©tf>*»», P in M&fXofc 
^©soliton converter^ 6>©ffi^^?ft^S:^b, 02 2©*»tttfi*7 

^^^©ffi^AVi/^^&^bTv^o ^2 2©£g|s© J: e> &c, *ft'f£#M& 

SAW*?!!*: soliton converterlCA^LT^, ? in *m&? Z> Z £IC £ V , ffi* 

/\vv*$tfem> iro&AvvxM^;^&ft£r t#^2ftTv^ a 

[0 15 3] 

sol i ton converterlc£tt&ffi;fry U b >© S H*BWflI A t AC £> 
0SNR<DP in ^#«S:ia2 3lC^fo _LMbfcJ:e>lC, £KMlCjfc^TOSNR#<ffc# 
**e*SrffiS*TV**. ^-©-#T% At AC ^@/h2i«SSP in lCfeV%"Ctt0SNR^ 

[0 15 4] 
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t&J&W&^lZmli&O soli ton converter£^^&<Mamyshev 02R J $>N0LM& 
[0 15 5] 

#UC, ^P^S^^tf-t?fe-5Kerr-shutter2 0 6 <Z)|yi&M£l2 2 4 iC^*T 0 ^^Jfe 
MttO P L L (optical phase locked loop) 2 2 0 2 2 

P>fcSo OPLL2 2 0S, 3fefltfBJt«»2 2 4 il, ^LO»4«f2 2 6il, iff 
ffl®2 2 8 ^k^lf&StlSo 
[0 15 6] 

OPLL 2 2 GLmtiM&Z 2 4 K: *oT*»fr 

LO<D&*g^£^mU MM 2 2 8 T?fcfc*©titfBiSJC2S^£3feL OOillM 

•To 
[0 15 7] 

_ta&bfcJ:e>KU *^»OPLL 2 2 0}t ftEtfBJfr^ 2 2 4 #LO 
^2 2 6il, HiiS2 2 8^&i^tie 0 3fcteffiJfc«»2 2 4 14, 3^7 
T>f A^e>«^S*lSFWM«P2 3 0 #^;i/# 2 3 2£:, ^§2 34% 

[0 15 8] 

OPLL 2 2 OT'it ^A>e>©##^il^LOS:FWM^2 3 0lCA#*T5r 
illCj:*;, ff^lCFWM^^^-r^o 3©FWM)tli, #7 A 2 3 2 IC J: 
*J&ffi3*i:7tf h^^f^- K (photo-diode: PD) ^ k&S^S 2 3 4 fC^fe 
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[0 15 9] 

S3fcg|S 2 3 4 Rtfttims 2 2 8 3 UTfRSR 

U rcD««KiaSr5a*LO©»«J9i«R (H58UM«»k:#*) Silts, 

2 3 OKli5V^#i»^£«:3ffc#fcjB£*f (FWMS»*H<»4S*4) 

, «CiSI5T (®2 4lC^-T«J:e>&C) , EDFA*4H*#**M*fe£®3M«* 

2 3 6M3t7-f^ (HjR-er-f) S:FWMgS2 3 6<Z)|ffm{CfBe$^:Tt)J;VN 

o 

[0 16 0] 

*LO«4#2 2 6tt2^©fi#V-f2 3 8 (laser diode:LD) 

©igtfrmsss&tf mm & wse-t s d t. tc * o t mm a ti s - 

[0 16 1] 

^-ft-^iibT^;*^ y^gp2 2 2tc*A*aft&. *fci&srT?a&*ifc& 

^»2 2 2 JCA^rrst&lc, 7r>f*ffiWlc«fcoTif-l*3fe**&vy 

[0 16 2] 
[0 16 3] 

-Oltt, OPLL2 2 0©/b-y«KflST?**- ^^^^»OPLL 

2 2 0©^-^i:«H#*y, s;***«EK:/i/-:7mKfl; (7r>f^fiKft) 

##»T?**. #&C. #HSMT*te. *fcffitt«ll»2 2 4#FWMfe*#fcbfc* 
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77>fA (highly-nonlinear fiber: HNLF) fc^M^S 3 £ /I/-:/* ("7 

[0 16 4] 

zloBte. LD/<TlgmimB&^$>Sc Wm^lg^ST^^ 2£<Z)LD£ia3M 

Ifr-r&ri:fcJ: y, liiiic* *t 5 l Dili bf^^^vt^ts^i: 

0 2 5^^ EI 2 5 (a) LD^T©^|gKf^©^-f 

£53* U 0 2 5 (b) It. LDs<T<DW.mmmi$<D*-4 $y>fVy*!&®.*7&-? 

m&mwt^fctk^Tummwj&wv 1 oicfg^ti-cvN 
ggi&m^tta^i^r i:jc&y r©fc#>> LD/<riBttiai&©^*)yK: 

[0 16 5] 

3fe*>f yfi2 2 2 ft, FWM$S2 4 2£l > ^7-<;i/^244i:tffiiI§|$24 
6frbm&.ttto& (0 2 4$:#i) . ffcHMS9 2 4 ffiffiit«»2 2 

4 iHH»©fll^*5o 
[0 1 6 6] 

^x-f y^8B2 2 2-c«, if3ti:^a^ FWM$S2 4 2 {C 

[0 1 6 7] 

£;EU i^n^^Mxi:tfMOPLL2 2 0icj;oTiIbT^§ (M^ 

A;i/X©^3&< ^^-^OD^A^ClfASttfeBr^M®^ (delay line: DL) 
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[0 16 8] 

#UC02 6 (a) 2>\e> (c) 3I»2 3 4 (^2 4#I) iCfcttS 

2 3 4©-#J&#lT*&£ 0 3%S«»2 3 4lt Photo diode (PD) loop fi 

[0 16 9] 

026 (a) ©ft^fc^ 3 4 7*«, ^X>r y f-l£J3%* P D*«3tebfc#L 

fcf- hMMf&&3> bD-^tS. 
[0 17 0] 

02 6 (b) »*, 02 6 (a) ©3«g«T*&y, 2^0PDi:, flDH2§£U lo 
op filter^ LD3>hD-7il^«§W. 02 6 (b) 7*1*, ft*^ 

ffi^&loop filterlCA*-r^ D £*UC<fcoT. «#^^/^fc3t L OOfiffl 

xuKm^<&mmm^<n&it<offift&&fa-£zn& a 026 <t>) ©^^sp 

©*£j£t? «fc y iff Aft i: & & = 

[0 17 1] 

02 6 (c) 02 6 (a) ©3E<fc*3E»«T?* PDil, fHH3£i:> 1° 

op filter ii, j&njrs§£, iiDn>bn-5i:, #ro«##£#fc**e>*fifc3*i 

loop filters j:oTtfm-r^o £e>fC t#m##©H&cS^ 
LD&n>hD-;i/tS„ 02 6 (c) <z>%$t%U<Dmf&-Zte.> J: y SMsfi&Jc^ 

[0 17 2] 
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c &mmm&tRi&<Z>m2 4 tmWC&Z* A###} i g£} 1 &LO£FWM3|$2 5 0 
{CA7JU f^T'^tSFWM3l$:l7-f;H 2 5 4t'itfJtS 0 fOFWM 

[0 17 3] 

*»S4if2 0 0 (017#I) *©tttl*:lftLb3i£<5aiCpiilse 
roller^ soli ton purifier £J3V^ 0 J^T^li^tl ©mfe^JSR^S:^^*. 
[0 17 4] 

pulse roller 2 0 4 H5feM§:llf2 8 {C^fo f-f^^;i/^ £pulse roller? 
T^fA2 6 0 {CA*t*-5#^l?$>«So -e©pulse roller? 2 6 0 &Cfctf£ 

[0 17 5] 

*»WTttl«»*«s*B^fl:3KjR«:jeci'r»tC, pulse roller? y-f /t 2 6 0 £ L 
XJE^-^WC^^Z 7 7 -f (normal-dispersion-increasing fiber: NDIF) 5: 
ffiV*TVN£ 0 30NDIF0M^n7r-f;i/5:i2 9 (a) {C^ D 
[0 17 6] 

EI2 9 (a) Kt&?£oIZ, NDIF<DAMT*te&$'mmitm?2>%>lZ. ffiM 

IEfc#tt#J|i#£Ka«rfcfc*. «oT, NDI FCDA^WcfeVNT, 
*»3fe#K::*^* b;i/j£#«ft3*l<5. ftt, ND I F<Dffi7j{ffi!ie£V>T, 

[0 17 7] 

^©jfgJI^ pulse roller?y^/t 2 6 0 : NDI F) <Z>$g/^ft#"5T 

|gfc&£ 0 *»^L NL fc^«*L D S:Mv\T)t*»tc^'ri:, Atj^T* 



ffiSE# 2003-3047137 



#2003-055645 



l d =to 2 / i/32i x-mztiz. Tot. & 2 i l tA^Aj\y^mmt^miM^mt 0 

L NL =l/r Poi?*«. r fcP o tt*«l0^IHRfcA*tr«-^^^- , e**. 
[0178] 

Repulse roller2 0 4 CD^filUSftlJCO V^TSiWi**. 029 (b) ££002 
9 (c) It, 0 2 9 (a) (DmmMWT*&2>. ND I F (B29-(a) #M) CD 

$r^*-^*> hJt77>f 712 6 0 • ^T7^t^0 7T-f;i/7 7>f 

-rt) &/BV^pulse roller2 0 4 
[0 17 9] 

029 (b) £J:tF02 9 (c) <D*7 7-4 AV^tlSr^if^Spulse roller 2 0 4 
%@29 (a) ©pulse roller 77^2 6 0 fc^^SfcCO k.ffi$G>ftH ' 

o*y, V%1*tlC7)pulse roller2 0 4 %, A#^MCDgB#T*te#N&7£ 

o 

[0 18 0] 

029 (b) , 029 (c) tC^-tpulse roller 2 0 4 pulse rol ler7 7 4 
[0 18 1] 

?£fC, pulse rollers T>f A 2 6 0 # 2S<Z>3 l fe:7 T-f A^^J&SJlSpulse ro 
ller2 0 4 fc«V>fc/«^/^«3^'ft:©— SEiWIIrtWfeHS 0 (a) ICl&tc 16 
OGHz&Jgl,© 2ps/^;i/X^JS:pulse roller^T^f A2 6 0 CAiJf 5#J&"e& 

ZlCOpulse roller^r-Y A2 6 0 ©^tfc^n ^ T ;i/^03 0 (b) IC^t* 
. 03 0 (b) fc£, «tt*M67 7-f ^/^CD^^-efey, j^W^^tfcffiT'feSo 
, 03 0 (b) {C^-^pulse rol ler 7 T>fAti> HNLF©^^2 0 0m, 
ifrfiB#D = -0. 7ps/nm/km-e^>y, NDF0lS^8Om, D = -7. 5ps/n 

[0 18 2] 

nt'H &ffl&$b&&&mto£te&ft7rJrttt&mj&'7y4rt (highly-n 
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onlinear fiber: HNLF) &ffiV%TV^<&. HNLFlt fiS»ffl7 7>f/t^ 

[0 18 3] 

/\ o ;i/xm?fHfc;tcov^ ®4 i (a) (d) jkx$m± 2*mmvT 
mm?*. 

[0 18 4] 

, 04 1(b)OJ:o&f}:»tS o 
[0 18 5] 

mtfZ. T 0 tt/U^CD*^ST^So T x <T x feJ:^T x > 

T 2 T*» (T x ilSttt©l|^) > ^^-Y-^fc&oTV^fc^ A)\s7,% 
TOT*»5fe^if(|T|^^VM$t*)^o< U, «*»T*H:*^£(|T|#:* 

sv^£)»K oil yfciflfT ! fcAtfT 2 <z>»#fcx*;y¥-#m* 

[0 18 6] 

tiBfctf) «k 3 &C, pulse rollerK-fi-WLMft—feO)??^ -rt 

^ _ ^ /t r? - jbVh 2 < & & r i: ^ * - ^ #*St £ ti & v % * * ;v * #-15***- 
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[0 18 7] 

ZL©MJH, 04 1 (.b)<D£oKA;iX<D±£h±-tf<')l l Zm<> MTMffi tt % £ © HI 4 
1 (a){C^bfcAVl/X©:£l3_t#y £ _tfc£!t&%©£&£ 

zai*±#y#ttv^v^:*p$gtt, t^ft#»»»ftcj:si««^©» 

[0 18 8] 
[0 18 9] 
[0 19 0] 

a e> jc^ ^ r >f ^©maran? dftraitttf y *>« < , ■ 

e> K A ;i/ x * ic & h T f c t0<© MIS: tc & 5 r £ # , ffi * * ff tH ic <fc o T 

»S8T*£<5. 04 1 (b)^e>®4 1 (c)©^ffiJC^f S^cf-t?A;i/XS:ffi*$-& 

[0 19 1] 

#CiC, 030 (b) ©pulse roller? yW> r Uc£tf£ 2 psA;i/X^#$/ ^ a. I/ — 
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3.5 dBmiC V> T 3 £ AVl/X^^^^'fb 3 *IT Vn S 3 £ £ 
*iTv%s 0 ^©B#©iHH*Bg9« (ma) &H#^&£ 0 
[0 1 9 2] 

rti6>fc#bT. aA^©affiHa^©n*3Kf**e»«- unreal 6oghz^ 

[0 19 3] 

_t*£l/fcpulse roller2 0 4 (0 2 4&#I) ©lulSiCiBg^S 

IK ®2 4S:#MtSi:, l£-©#:/^ «;*-f * *a$©IH, %L<i«LO£S 

o 

[0194] 

B3 2*eH:, Jt&Ebkpulse roller2 0 4&, ftX-f y *B 2 2 2 ©f&SKHHt 
Stl> &S##3fc&5VH£?ny ^/^Xfcpulse roller 2 0 4 {C <fcoT£g?£<ffc; 

3u*-f v*flS2 2 2 ©«&«:, 02 4 JCjptUfc «fc 3 & F WM«36Kl»)feSmr, 
NOLMI, S OA (semi-conductive optical amplif ier)?g£. LTfc&V*. 
[0 19 5] 

©ffi*f^eSXl/^6>©^tSSe)^©^il^flim3ti-5- £©J§0I&f&^ ( 

S3 9) m.m^^^^mm^^.^B^M\zm^ir^ 0 

[0 19 6] 

r £T*tt|&y*©pulse roller 2 04£OPLL220 feUa^-tirfe* n ? #»ffi$§ 
0>3ttfc4*fefla&'*'&. ^©td^SrHS 3 pulse roller 2 0 4 fcH2 4 ft 
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[0 19 7] 

«##AVbX&pulse roller 2 0 4 \Z <fc o T^ftS -£©Je»Mt/t/l/ 
Xt^LO £ F WMgMcA*t-£o flUMtS F WM3fc&^:M5^«^S-Si- 

pulse rollerom^AVl/^^ffi^^JMi-^^^^o 
[0 19 8] 

®24 jc^-r^x-f y^apx», A###^£^Lo©if-^tf>iSi^#«£ 

[0 1 9 9] 

^tm, opl L£^£iW£i±&iM#&&o 

[0 2 0 0] 
[0 2 0 1] 

ZfrblZttl,. g|3 5 (a) *S<fctm3 5 (b) JC^-r^ft^T'te, FWM 
[0 2 0 2] 

J$gtf|ftfcpulse rollermiJAVl/XOD^TO^^^'V-^' (g$t#JI$tffc<Z>B#imMs 
) iff'ftSr-e^-^tbBIS 4 (a) , 3 4 (b) (Dm±3lZ^-t 0 lE^tfc 
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[0 2 0 3] 

SM»^0 3 5 (a) , S3 5 (b) jC^f. 
[0 2 0 4] 

£(Z>3fcg3feWfciU 03 5 (a) K^iT^oiC, M^2 6 2i:, 2o«±0^7 
^;i/#2 64 (03 5 (a) 3 oBBS) W ffi;&3fe^t7-Jfc«« 2 

6 6 £^&«f££*lS 0 £©3H£f§2 6 2 fcttR03fe:7-f 2 6 4 <£>Wo U 
, S^b&V^. AWG (arrayed waveguide) £M r £ t> «rtg-e&S 0 
[0 2 0 5] 

i&JS IT § ft ^-f 2 6 4lCAiJt5. #:7-f ;i/#ffi7jAr7--©^&F 

i*HC3l^^«LO©J!9?ft»S:ll3i'r«. fcfc* 03 5 (b) it 
03 5 (a) IC^bfe^^^m^M^feU, yi/-f-f>^PD»&«! 
03 5 (b) ©^S^fiPtt. 03 5 (a) RflUD 
[0 2 0 6] 

2^HJ6M©$|Wl^^e-efe-Ssoliton P urifier2 0 8 ^1^3 6 (a) K 
^•t„ V'J h>77-f A2 7 2^2^7>f 7 0, 2 74©^lCiB«^ 

[0 2 0 7] 

soliton P urifier2 0 8 iZAjjZft&yt^rtfrXte, AjlW%7J 2 7 0 
>77>fA2 7 2tCAiJStl5o 30V 'J h>77-f^2 7 2T'it W 

m&Ktttzmmomz (.&>&$mxu-7t.i9&) ^m^^^t>K.mm^nx 
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7 h-rs,, **j/7Mfeyy h^&ffiTjffiB'&y-f 2 7 4 fc^oTS&ffisn 

5. 
[0 2 0 8] 

[0 2 0 9] 

-oSffl^lt VVhy7 7Jrt£.VXE$LFl£ffimi'frMX*%>Z> (03 6(b) 

^15:^7 h (sol iton self -frequency shift: SSFS) X&Z> 0 — fflt&lte. H 
NLFtC^^S^V>fU#&HI3 7(a)&C^„ Jfc$e<Z>3llC SMF©^^>fU# 

[0 2 10] 

T*SSFS»*#«liatlftS. tot, HNLFMt§iillCJ;y, 7 
[0 2 1 1 ] 

HogO^lt ^i*>7*38K:J:t)t57>*it«il , ?»fi (03 6(c)) 

. ®3 6 (c) -ett, 7$yzf%ift4i%£<Dmm&1ftJjt.®.-fi£lst~a z.G>-#y?% 
&&%§<DmU\Zs ttfTj • ^7j©VN-ftl> fci^ttft^Tfcfcfe&v^ 
[0 2 12] 

^©^©soliton purifier^ Mi$y7°%\Z& 3*f i{gfl^&»£T S S F S 

^c?)n> hn-;i/$:4f e)%©"e^<5o yy h^ssicfcv^Tfira^n- 

y* i: fc <5 8kRtC A# # > %«3fe*r 3 £ £ &C J: o SSFS»*S: 
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[0213] 
[0 2 14] 

o 

[0 2 15] 

mi) 

a 

[02] 
CH3] 

m2coH^fii 5ic-g-*n<5^n^^H^S2 1 ©ftJEB&^S^feS. 
[04] 
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0 2tf)#£^gl 5lC^*tl§fi&(D^D^^^^g2 1 (Z>&£fe£jftB[7*fe& 

[06] 

[07] 

01 ©If^^AK^ajftSflMftn^/t-* l 3 <Z>«Rgfl|jftB[7f&&. 
[08] 

01 ©?$£S/;*^A£^*ft«4l6©fiafc=i:wt--* 1 3 ©8fc!l&fi/£0T?&& o 
[09] 

B 1 ©g£ ^X5\kK:^Ji ft St^te©«ift 1 3©MW0t'fe 

So 

[010] 
[011] 

H7 0ltn>;1-^ 1 3©jfc©^JB©*l&*/£H"C&<5. 
[01 2] 

[013] 

o 

[014] 

a 

[015] 

^^lC#S^4^m^©M*^SI#fi3 , 6#^$/^^A©Ml^^0T*feS 

o 

[016] 

4 7 tttffiJJS 2003-3047137 
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